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Abstract 

Aim: Endoscopic retrograde cholangio-pancreatography (ERCP) should be performed as the first-line treatment after appropriate imaging and drainage in non- 
complete biliary tract injuries. Our aim is to present our treatment strategy in such injuries in a tertiary center with the aim of contributing to the literature. 
Material and Methods: Between January 2016 and January 2022, 39 patients who underwent ERCP for iatrogenic simple biliary tract injury were included in our 
study. Magnetic resonance cholangiopancreatography was performed in all patients before the procedure. Sphincterotomy, balloon, basket catheter or balloon 
dilatation and plastic stent were performed under sedo-analgesia. Complication rates of the procedures were recorded. 

Results: 39 patients were included in the study. The mean age was 61.94+15.60 years. When the procedure characteristics of the patients who underwent 
ERCP were evaluated, 33 patients underwent selective cannulation and 6 patients underwent pre-cut. Primary cannulation was performed in 27 patients and 
secondary cannulation was performed in 12 patients. When we looked at the complications after ERCP, bleeding was not seen in any patient, while pancreatitis 
developed in 6 (15.40%) patients. After sphincterotomy and stenting, the procedure was successful in 35 (89.70%) patients and bile leakage disappeared in 
the follow-up. 

Discussion: Endoscopic interventional procedures should be considered as the first choice for idiopathic simple biliary tract leaks after laparoscopic 
cholecystectomy because they are minimally invasive, have a high success rate and eliminate the need for reoperation. Our early results are similar to the 
literature. 
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Introduction 

The most common causes of biliary tract injuries are 
cholecystectomy surgeries and liver hydatid cyst surgeries 
[1]. Currently, laparoscopic cholecystectomy (LC) is the first- 
line treatment for symptomatic cholelithiasis. The incidence 
of biliary tract injury in LC is reported to be 0.2%-0.9% in the 
current literature [2]. 

Timing of treatment is recognized as the most important 
parameter in the success of treatment of iatrogenic biliary 
tract injuries [3]. For example, there is a time frame for surgical 
repair after injury that should be optimally avoided between 
two and six weeks [4]. 

Endoscopic Retrograde Cholangio Pancreatography (ERCP ) is 
indicated as the first choice method in the treatment of bile 
duct leaks after appropriate imaging and drainage [5]. ERCP is 
an effective method in both diagnosis and treatment. Studies 
have shown that ERCP has a very high success rate in cases 
without a full-thickness injury to the choledochus [1,6]. 

In addition, the clinical guideline of the European Society of 
Gastrointestinal Endoscopy sphincterotomy 
followed by placement 
sphincterotomy alone during ERCP performed for diagnosis and 
treatment after biliary tract injuries [7]. 

Our study was planned to reveal the ERCP applications we 
performed as the first treatment method in simple biliary tract 
leaks and to reveal the power of endoscopic methods in the 
management of biliary tract leaks and to contribute to the 
literature on endoscopic management by creating a preliminary 
idea in patient follow-up . 


recommends 


temporary stent instead of 


Material and Methods 

This study was conducted retrospectively as a single-center 
study. 

The interventional endoscopy unit affiliated to the general 
surgery clinic of our hospital, which is a tertiary health center, 
is accepted as a reference endoscopy center in our region. 
Therefore, the included patient population consists of patients 
referred to our center and primary patients of our own clinic. 
Between January 2016 and January 2022, 74 patients who 
underwent ERCP procedure classified as Amsterdam type A due 
to biliary tract leakage were evaluated. 2 patients under 18 
years of age were excluded from the study. We excluded other 8 
patients whose postoperative follow-up was not performed by 
us and 25 patients who underwent surgical procedures other 
than laparoscopic cholecystectomy (Figure 1). 

Our study aims to reveal the ERCP applications we performed 
as the first treatment method in simple biliary tract leaks and 
to reveal the power of endoscopic methods in the management 
of biliary tract leaks. The study also aims and to contribute 
to the literature on endoscopic management by creating a 
preliminary idea in patient follow-up. 

Magnetic resonance cholangiopancreatography (MRCP) was 
performed before the endoscopic procedure. Patients were also 
evaluated by an anesthesiologist before the 

procedure. Sphincterotomy, balloon, basket catheter or balloon 
dilatation and plastic stent application were performed after 
ERCP imaging with a side view duodenoscope under sedo- 
analgesia under anesthesiologist guidance. 


Demographic data 
conditions, 


(age, gender), preoperative comorbid 
location of bile leakage during endoscopic 
procedure, sphincteromy and stent application, precut rates 
during the procedure, selective cannulation rates, duration 
of hospitalization after the procedure, necessity of surgical 
procedure for bile leakage, biluribin, amylase and leukocyte 
values before and after endoscopic procedure, duration of the 
procedure, development of complications during the procedure 
were evaluated. 

Statistical Analysis 

Statistical analysis were performed using Statistical Package 
for the Social Sciences (SPSS) (version 26.0, SPSS Inc, Chicago, 
IL, USA) program. Besides descriptive statistical methods (mean, 
median, frequency, rate), the Kruskal-Wallis test was used to 
compare quantitative data, and the Mann-Whitney U test was 
used for two-group comparisons. The Pearson’s chi-squared 
test and Fisher’s exact test were used to compare qualitative 
data. p<0.05 was considered as statistically significant. 
Ethical Approval 

Study approval was obtained from the Bandirma Onyedi 
Eylil University Ethics Committee with the decision (Date: 
16.11.2022, No: 2022-173). The study protocol is in accordance 
with the Declaration of Helsinki. 


Results 

A total of 39 patients were included in our study regarding 
the endoscopic interventional procedures we performed in our 
clinic in for the intervention of idiopathic bile leaks in the Type 
A group according to the Amsterdam classification, which 
occurred after laparoscopic cholecystectomies. Of the included 
patients, 22 were female and 17 were male. The mean age of the 
included patients was 61.94+15.60 years. When we evaluated 
the comorbid diseases of the patients included in the study, 
19 (48.70%) patients had congestive heart failure, 5 (12.80%) 
patients had chronic kidney disease, 7 (17.90%) patients had 
chronic lung disease, and 1 (2.60%) patient had a history of 
malignancy. The most common presenting symptom of patients 
with idiopathic bile leakage after laparoscopic cholecystectomy 


Table 1. Demographic characteristics, comorbidities and 


presenting symptoms 


Age (Mean: SD), year 61.94+15.60 

Female 22 (56.40%) 
Sex, n (%) 

Male 17 (43.60%) 

Congestive heart failure 19 (48,70%) 

Chronic kidney disease 5 (12.80%) 
Comorbidity, n (%) 

Chronic lung disease 7 (17.90%) 

Malignancy 1 (2.60%) 

Abdominal pain 16 (41.02%) 

Nausea and vomiting 2 (5.1%) 
Presentation symptom n (%) 

Fever 2 (5.1%) 

Bile coming out of drain 19 (48.70%) 
Total Bilirubin (median) (range), mg/dL 1.20 (0.20-14.50) 
Direct Bilirubin (median) (range), mg/dL 0.90 (0.10-12.70) 


Diameter of the CBD (median) (range), mm 14.00 (7.00-25.00) 


SD: standard deviation, n: number, CBD: Common bile duct, mm: millimeter, mg: milligram, 
dL: decilitre 
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was bile from the drain (48.70%). Other presenting complaints 
included abdominal pain, nausea and vomiting, and fever. 
The median total bilirubin value of the included patients at 
presentation was 1.20 mg/dL. The median direct bilirubin value 
was 0.90 mg/dL, and the diameter of the common bile duct 
measured on MRCP for evaluation at admission was 14.00 mm 
(Table 1). 

When the procedural characteristics of patients who underwent 
ERCP for postoperative bile leakage were evaluated, it was 
seen that selective cannulation was performed in 33 (84.60%) 
patients and precut procedure was performed in 6 (15.40%) 
patients. When the cannulation procedure was detailed, primary 
cannulation was performed in 27 patients and secondary 
cannulation was performed in 12 patients. When we looked at 
the complications after ERCP, bleeding was never seen, while 
pancreatitis developed in 6 (15.40%) patients. The median 
procedure time was 20.0 (10.0-60.0) minutes. The median 
post-procedure biochemical control amylase value was 57.0 
(19.0-1956.0). After sphincterotomy+stent application during 
ERCP procedure for bile leakage, the procedure was successful 
in 35 (89.70%) patients and the bile leakage disappeared in 
the follow-up. However, in 4 patients, the intervention was not 
successful and surgery was required. When we evaluated the 
duration of hospitalization in the clinic after the procedure, 
a median hospitalization period of 1.0 (0.0-15.0) days was 
observed (Table 2). 


Table 2. ERCP complications, procedure and hospitalization 
times 


Selective cannulation, n (%) 


33 (84.60%) 


Pre-cut, n (%) 6 (15.40%) 
First cannulation, n (%) 27 (69.20%) 
Sekonder cannulation, n (%) 12 (30.80%) 

Bleeding 0 (0.00%) 
Complication, n (%) 

Pancreatitis 6 (15.40%) 
Sphincterotomy + stent application, n (%) 35 (89.70%) 
Surgical procedure, n (%) 4 (10.30%) 


Post-procedure amylase (median) (range) 57.0 (19.0-1956.0) 


Procedure duration (median) (range), minute 20.0 (10.0-60.0) 
Hospitalization time (median) (range), day 1.0 (0.0-15.0) 
n: number 
Identification Idiopathic bile leakage between 
January 2016 and January 2022 
Excluded (n=35) 
- Patients under 18 
years of age 
; F - Patients who were 
Enrollment Patients undergoing Endoskopik 
Retrograd Kolanjiyo Pankreatografi not followed up by 
(n=74) us before and after 
the endoscopic 
procedure 
- Patients undergoing 
surgical procedures 
other than 
Analysis Final study population laparoscopic 
(n=39) cholecystectomy. 


Figure 1. The sample collection scheme. 


Figure 1. The sample collection scheme 


Discussion 

Laparoscopic cholecystectomy surgery is one of the most 
frequently performed surgeries worldwide [8]. 

latrogenic biliary tract injuries after gallbladder surgeries are 
seen with a probability of 0.3%-0.7% and can have important 
consequences [1,9]. Endoscopic interventional procedures are at 
the forefront of treatment modalities after biliary tract injuries 
[1]. Sphincterotomy and biliary stent placement constitute 
the golden standard treatment [10,11]. With sphincterotomy, 
sphincter pressure decreases and following stent placement, 
bile flow to the duodenum is facilitated and healing is achieved 
[12]. 

In our study, we aimed to reveal the ERCP applications we 
performed as the first treatment method in simple biliary tract 
leaks and to reveal the power of endoscopic methods in the 
management of biliary tract leaks. The study also aims and 
to contribute to the literature on endoscopic management by 
creating a preliminary idea in patient follow-up. 

When we evaluated the entire patient population, we found 
that the female patient population occupied consitituted a 
larger proportion with of 56.40%. 51.30% of the patients had 
comorbid diseases in the preoperative period. 

Acar T et al. [8] achieved 81% success rate in leak management 
with endoscopic procedure, while Celik M et al. [12] achieved 
89% success rate. When we evaluated the results of our 
endoscopic interventional procedures, we also achieved a high 
success rate of 89.70%. Acar T et al. [8] found that the most 
common presenting complaint of patients after leakage was 
bile coming from the drain, and we also found that this was the 
most common presenting complaint. 

According to Fasoulas K et al. [13], the transition time to 
ERCP after surgery was long. Because of the multidisciplinary 
approach, it is inevitable that there is inevitably lost time for 
communication and information. Martinez-Lopez S et al. [14] 
evaluated patients with idiopathic biliary tract 

injury after laparoscopic cholecystectomy and found the 
that there is a need for more invasive procedures and longer 
hospitalization time in patients with late presentation. In our 
clinic, ERCP is performed by general surgeons and ERCP is 
planned in the early period in cases of bile leakage. Our early 
results are similar to the literature. 

Conclusion 

In idiopathic _ biliary laparoscopic 
cholecystectomy surgery, endoscopic interventional procedures 
in the Amsterdam type A stage are much less invasive and have 
a high chance of success. ERCP procedure can be used as the 
first choice as a reliable and effective method in bile duct leaks. 


tract leaks after 
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